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Curved Members 


It is recalled here that the critical tensile stress was assumed to occur at 6 = 7r/2, 
on the inner surface of the eye. 

The information at hand appears to be rather limited for establishing a general 
relation between the parameter C from Fig. 29.15 and the percentage of clearance. 
However, a useful functional relationship may be developed using the two data 
points and an asymptotic behavior of the model if we can estimate the general 
shape of the curve. 

By analogy to a direct bearing problem, the pin and eye surfaces may be sim¬ 
ulated by a cylinder pressing against a circular groove with the axes remaining 
parallel, as indicated in Fig. 29.16. According to the Hertz theory of elastic con¬ 
tact [38] in the case of long cylinders interacting along a generator, the width of 
contact can be expressed in terms of load per linear inch, material properties, and 
radii of curvature. When the cylinders becomes rather short, the problem reduces 
to that of a plane stress, although the general stress distribution remains quite 
similar to that for long cylinders. 

Putting the numerical values of elastic constants into the standard formula and 
introducing the notation compatible with Fig. 29.16 yields 


B' = 3 


Wrr Q \ 1/2 
BE(r — r 0 )J 


(29.34) 


When the loading and dimensional data are substituted for the case of a large 
swivel eye from the numerical example discussed above, we obtain 


tan /? = 0.03 



(29.35) 



Fig. 29.16 Model of pin-to-eye contact surface. 



